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(54) SOLAR CELL SEALING MATERIAL AND SOLAR CELL MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar cell sealing maternal, which exhibits superior adhesion to a 
upper transparent protection member of a solar cell module, a lower substrate protecting member and solar 
cell elements without using peroxide or a silane coupling agent and has transparency and heat resistance, and 
improve manufacturing processes of a solar cell module, using the same. 

SOLUTION: This solar cell sealing material in a solar cell module is composed of a laminate of a copolymer of 
ethylene and unsaturated carboxylic acid, containing 4 weight % or more of unsaturated carboxylic acid and 
having a melting point of 80° C higher or an ionomer thereof and a glass fiber mat. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A solar battery element sealing material in a solar cell module in which an unsaturated carboxylic acid 
content is 4 % of the weight or more, and the melting point consists of ethylene and an unsaturated carboxylic 
acid copolymer of not less than 85 **, or a layered product of the ionomer and glass fiber mat. 
[Claim 2]The solar battery element sealing material according to claim 1 whose storage modulus at 150 ** is 

more than 10 Pa and whose total light transmittance is not less than 90%. 

[Claim 3]A solar cell module using the solar battery element sealing material according to claim 1 to 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the sealing material of the solar battery element in a solar cell 
module, and the solar cell module using it. In more detail, formation of a solar cell module is easy and is related 
with the sealing material excellent in transparency, heat resistance, an adhesive property, etc. 
[0002] 

[Description of the Prior Art]Although the solar cell which attracts attention as a clean energy source has 
come to be used for general residences in recent years, it has not yet come to spread fully. Since it is hard to 
say that the performance of the solar cell itself is excellent enough as the reason, that a module must be 
enlarged, that the productivity in module manufacture is low, attaching at an expensive price as a result, etc. 
are mentioned. 

[0003]Generally a solar cell module protects solar battery elements, such as silicon, gallium arsenide, and 
copper-indium selenium, by the top transparent protective layer and a lower board protective layer, and fixes 
and packageHzes a solar battery element and a protective layer with a sealing agent. For this reason, as a solar 
cell sealing material, it is required that transparency and an adhesive property with each up-and-down 
protective layer should be good. 

[0004]For example, as a sealing material of the solar battery element in a solar cell module, the ethylene-vinyl 
acetate copolymer with a high vinyl acetate content is used from viewpoints of pliability, transparency, etc. now. 
However, organic peroxide, a silane coupling agent, etc. needed to be used together from the place which is 
insufficient of the heat resistance and adhesive properties. In this case, two steps of processes of closing a 
solar battery element using the sheet obtained by creating the sheet of the ethylene-vinyh acetate copolymer 
which blended these additive agents needed to be adopted. Since shaping with the degree of low temperature 
which organic peroxide does not decompose is required in the manufacturing stage of this sheet, cannot enlarge 
extrusion-molding speed and in the closure stage of a solar battery element. It needed to pass through the 
bonding process on which two steps of time which consists of tens of minutes thru/or a process of carrying 
out actual adhesion over 1 hour, by the high temperature which organic peroxide decomposes in a laminating 
machine several minutes thru/or the process which carries out temporary adhesion over about ten minutes, 
and in oven are spent. Therefore, manufacture of the solar cell module took time and effort and time, and it was 
set to one of the factors which raises the manufacturing cost. 

[0005]In Japanese Patent Application No. No. 294354 [ ten to ], this invention persons, to such a problem, As 
alternate material which shows the adhesive property outstanding to protective layers, such as glass and metal, 
even if it does not use organic peroxide, and is excellent also in transparency and heat resistance, An 
unsaturated carboxylic acid content is 4 % of the weight or more, and it proposed that the melting point used 

ethylene and an unsaturated carboxylic acid copolymer of not less than 85 **, or its ionomer. - 

[0006] However, at the time of solar cell use, a rise in heat may be carried out to a maximum of 90-100 **, and 
there was a possibility that a sealing agent might flow and change, due to decline in a storage modulus with the 
material of the above-mentioned proposal. 
[0007] 

[Problem(s) to be Solved by the Invention]Then, this invention persons raised the storage modulus in the 
pyrosphere, without spoiling transparency and an adhesive property substantially, and inquired wholeheartedly 
about the improvement formula which flows and cannot change easily in the time of the rise in heat of a solar " 
cell module. As a result, it found out that the material which carries out a postscript was excellent in the 
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storage modulus in a pyrosphere, and neither transparency nor an adhesive property was spoiled, and this 
invention was reached. 

[0008]Therefore, the purpose of this invention is to provide the solar cell sealing material excellent in 
transparency, heat resistance, an adhesive property, etc. Other purposes of this invention are to provide the 
solar cell module which uses such a solar cell sealing material. 
[0009] 

[Means for Solving the Problem]An unsaturated carboxylic acid content is 4 % of the weight or more, and this 
invention is a solar battery element sealing material in which the melting point consists of ethylene and an 
unsaturated carboxylic acid copolymer of not less than 85 **, or a layered product of the ionomer and glass 
fiber mat. This invention is the solar cell module which used the above-mentioned ethylene and unsaturated 
carboxylic acid copolymer, or a layered product of the ionomer and glass fiber mat as a solar battery element 
sealing material again. 
[0010] 

[Embodiment of the Invention]The sealing material of this invention closes a solar battery element, a top 
transparent protective layer, and a lower board protective layer, and makes a solar cell module form in a solar 
cell module. 

[001 1]An unsaturated carboxylic acid content is 5 to 20 % of the weight preferably 4% of the weight or more, 
and not less than 85 ** of melting points by DSC of the ethylene and the unsaturated carboxylic acid 
copolymer used by above-mentioned this invention, or its ionomer are 90-105 ** things preferably. This 
copolymer or its ionomer has the advantage of having the transparency which was excellent like [ in the case of 
an ethylene-vinyl acetate copolymer ] even if it did not use the high ethylenic copolymer of the comonomer 
content. 

[0012]As unsaturated carboxylic acid, it is acrylic acid, methacrylic acid, maleic acid, a maleic anhydride, etc., 
and especially acrylic acid or methacrylic acid is preferred here. As the above-mentioned ethylene and 
unsaturated carboxylic acid copolymer, Although vinyl ester, acrylic ester (meta), etc. may use that by which 
copolymerization was carried out from a place effective for pliability grant, what what generally contains these 
copolymerization ingredient contains so much since the melting point becomes low cannot be used. 
[0013]As an ionomer of the ethylene and the unsaturated carboxylic acid copolymer in this invention, polyvalent 
metal, such as alkaline metals, such as lithium and sodium, calcium, magnesium, zinc, and aluminum, etc. can be 
illustrated as the metal kind. The advantage which uses such an ionomer is excelling and transparency as the 
degree of neutralization, For example, as for especially using what has the not much high degree of " ' v 
neutralization, when an adhesive property etc. are taken into consideration, it is preferred, although it is 
desirable' tb use about 80% or less of thing that not a best policy but the degree of neutralization uses about 
30% or less of thing 60% or less, for example. 

[0014]When the above-mentioned copolymer which has few unsaturated carboxylic acid contents than 4 % of 
the weight, or its ionomer is used, what was excellent in transparency is not obtained, and it will become 
insufficient also about an adhesive property. If an unsaturated carboxylic acid content becomes large, the. more 
outstanding thing will be obtained about transparency, but problems, like the melting point becomes low or 
hygroscopicity increases crop up. Since the melting point has specified this invention as a not less than 85 ** 
thing, there is a limit in the content naturally. 

[0015]Heat resistance is not enough even if it gives the formula mentioned later, when what has the melting 
point lower than 85 ** is used as the above-mentioned copolymer or an ionomer in this invention, When it uses 
for a solar battery element sealing material, and there is fear of modification by the rise in heat at the time of 
solar cell use and a solar cell module is manufactured by a heat crimping method, since there is a possibility 
that these sealing materials may flow out more than needed, and may produce a barricade, it is not desirable. 
[0*0 1*6] As the above-mentioned copolymer or its ionomer, it is preferred again 0.1-500g/that the melt flow rate 
(MFR) in 190 ** and 2160g load uses 1-200g/the thing for 10 minutes especially for 10 minute's:- When MFR 
uses a low thing, even if it uses the thing of a little lower melting point, there is an advantage of being hard to 
produce the trouble by the flow of the above sealing materials, but if what has not much low MFR is used, 
processability will worsen. On the other hand, if that whose MFR is too high not much is used, the quantity 
which overflows an end at the time of module creation, and adheres in a lamination will increase, it will take 
time and effort the work which removes it, and productive efficiency will worsen. 

[0017]The glass fiber mat used by this invention is the reinforcing member who used glass fiber as the base, 
and can illustrate a glass chopped strand mat, woven glass roving, glass fabrics, a glass surfacing mat, etc. As a 
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glass fiber mat it is desirable for thickness to use a 0.1-0.6-mm thing preferably 0.05-1.0 mm. That is, it is 
because transparency will come to fall remarkably if the storage modulus in the pyrosphere of a lamination layer 
sheet cannot be made high enough if the thickness becomes too much thin, and the thickness becomes thick 
too much. 

[001 8] Lamination of ethylene and an unsaturated carboxylic acid copolymer, or its ionomerand glass fiber mat 
can be performed by various methods. Anyway, in order to secure a double-sided good adhesive property as a 
sealing material, a glass fiber mat is laminated so that it may not appear in a surface. And lamination may be 
beforehand performed before solar cell module creation, or it may carry out simultaneously with solar cell 
module creation. For example, it can carry out by carrying out extrusion coating of ethylene and an unsaturated 
carboxylic acid copolymer, or its ionomer by using a glass fiber mat as a substrate. In this case; the lamination 
layer sheet in which the glass fiber mat was closed in the center can be created by carrying out extrusion 
coating to both sides of a glass fiber mat one by one. In this case, since the process of lamination layer sheet 
shaping increases, perform the above-mentioned extrusion coating only on one side of a glass fiber mat, and a 
lamination layer sheet is created, By bonding in piles the ethylene and the unsaturated carboxylic acid 
copolymer created separately, or the single layer sheet of that ionomer by thermo-compression to the glass 
fiber side of this lamination layer sheet at the time of solar cell module creation, a solar cell can be closed 
simultaneously with lamination. Without creating ethylene and an unsaturated carboxylic acid copolymer, or the 
layered product of the ionomer and glass fiber mat beforehand still as mentioned above, A glass fiber mat is 
inserted between the above-mentioned copolymer or the sheet of two sheets of the ionomer, it bonds by 
thermo-compression at the time of solar cell module creation, and a solar cell can be closed simultaneously 
with lamination. 

[0019]In this case, although it is preferred to consider it as the range of 0.1-0.4 mm and it is arbitrary as total 
thickness of a layered product 0.05-0.5 mm especially as a thickness of one layer of ethylene and an 
unsaturated carboxylic acid copolymer, or its ionomer, it can be considered, for example as the range* of 0.1-1 - 
mm. 

[0020]Although the storage modulus in the pyrosphere is excellent only in it, the sealing material of this 
invention, In order to raise the elastic modulus in a pyrosphere furthermore, the inorganic filler which has a 
difference in a refractive index with this copolymer or its ionomer in 0.15 or less range may be blended with the 
layer of ethylene and an unsaturated carboxylic acid copolymer, or an ionomer. In this case, when the loadings 
of an inorganic filler are lessened, there are few improved effects of an elastic modulus, and since transparency 
will falhrehriarkably if too large, per ethylene and unsaturated carboxylic acid copolymer, or ionomer 100 weight " 
section (for example, carry out 3-15 weight-section combination especially) is preferred one to 30iweight 
section. 

[0021]Various additive agents can be blended with the layer of the ethylene and the unsaturated carboxylic 
acid copolymer of the sealing material of this invention, or an ionomer if needed. As such an additive agent, 
when blending with the sealing agent by the side of light-receiving of a solar battery element, what spoils the 
transparencyqs^not.preferred, but in blending with the sealing agent of the opposite side by. the* side^qf^lightt^ - 
receiving of a solar battery element, it does not receive such restrictions. Specifically, an antioxidant, light 
stabilizer, an ultraviolet ray absorbent, colorant, a light diffusion agent, fire retardant, an antitarnish agent, a 
silane coupling agent, etc. can be illustrated as such an additive agent. 

[0022]A solar cell module can be manufactured using the sealing material of this invention by fixing by the 
protective layer of the upper and lower sides of a solar battery element. The thing of various types can be 
illustrated as such a solar cell module. For example, the thing of composition of inserting with a sealing agent 
from the both sides of a solar battery element like a top transparent protective layer / sealing agent / solar 
battery element / sealing agent / lower protective layer, The thing of composition so that a sealing agent and.a 
top transparent protective layer may be made to form on the solar battery element made to form on the inner 
skin of a lowerboard protective layer, the thing of composition so that a sealing agent and a" lower protective 
layer may be made to form on the solar battery element made to form on the inner skin of a top transparent 

protective layer, etc. can be mentioned. 

[0023]As a solar battery element, silicon systems, such as single crystal silicon, polycrystalline silicon, and an 
amorphous silicon, Various solar battery elements, such as III— V fellows, such as gallium arsenide, copper- 
indium selenium, and a cadmium tellurium, and II— VI group compound semiconductor system, can be used, and 
the sealing material of this invention can be applied to any closure of the solar battery element of these. 
[0024]As a top protective layer which constitutes a solar cell module, glass, an acrylic resin, polycarbonate, 
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polyester, fluorine containing resin, etc. can be illustrated. As a lower protective layer, they are a simple 
substance or multilayer sheets, such as metal and various thermoplastic resin films, For example, one layer or 
multilayer sheets, such as inorganic materials, such as metal, such as tin, aluminum, and a stainless steel, and 
glass, polyester, inorganic substance vacuum evaporation polyester, fluorine containing resin, and polyolefine, 
can be- illustrated. The sealing material of this invention shows a good adhesive property to these upper parts 
or a lower protective layer. 

[0025]In manufacture of a solar cell module, the lamination layer sheet which is a sealing material of this 
invention is made beforehand, and the module of composition as already stated can be formed by the same 
method as usual of being stuck by pressure at the temperature which a sealing material fuses. Or by allotting 
the component of the lamination layer sheet instead of the lamination- layer sheet; as already stated, a module 
can be formed in a similar way. In this case, since organic peroxide is not contained in a sealing material, while 
being able to perform sheet forming of a sealing material with sufficient productivity at an elevated temperature, 
it is not necessary to pass through two steps of bonding processes also in modular formation, and can 
complete by high temperature in a short time, if the sealing material of this invention is used in this way, 
modular productivity can be boiled markedly and can be improved. 

[0026]When making beforehand the sheet of the sealing material of above-mentioned this invention, it can be 
considered as the multilayer structure which provided the glue line in the opposite hand of the field which 
touches ethylene and an unsaturated carboxylic acid copolymer, or the glass fiber mat of the layer of the 
ionomer. That is, although the sealing material of this invention has sufficient adhesive strength, we may be 
anxious about the fall of some adhesive strength under the influence of moisture absorption etc. In this case, it 
can prepare either or the both sides of the upper and lower sides of the glue line about 5-100-micrometer 
thickness, and the fall of adhesive strength can be suppressed so that the storage modulus in a pyrosphere 
may not be affected. In this case, if glue line thickness is thinner than 5 micrometers, the improvement of 
adhesive strength will not be enough and shaping will also become difficult. If glue line thickness is made -so 
thick that it exceeds 100 micrometers, a possibility of causing decline in the elastic modulus in a pyrosphere 
will come out. As adhesives which can be used for such a purpose, the thing excellent in the water resisting 
property is preferred, for example, the Silang denaturation object, a maleic anhydride denaturation object, etc. 
of an olefin system polymer can be illustrated. 
[0027] 

[Example]Hereafter, although an example and a comparative example explain this invention concretely, this 
invention is not 4 limited to these examples. The valuation method of the raw material used for the example : and" " 
the comparative .example and physical properties is as follows. „ . .:~ . _ 

[0028]1. Raw material (1) ethylene methacrylic acid copolymer (EMAA) 

15 % of the weight of methacrylic acid contents, MFR25g/the product made from 10-minute glass-fiber [ (2) ] 
Mat Asahi Fiberglass Surfacing mat 0.21 mm in thickness [0029]2. Physical-properties valuation method (1) 
storage modulus (E') 

The storage xnodalus;;was measured by the following condition using the following device. —i^^sassassss^^ 
Device: Rheology company make DVE-V4 FT-LEO spectra Conditions: A part for **** mode, frequency'!" of ~10 * 
Hz ], amplitude [ of 2 micrometers ], sine wave, and heating-rate/of 3 ** The measurement temperature of 120 
**, 140 **, and 150 ** Press sheet sample 2 mm in thickness[0030](2) The method of J IS K7105 estimated 
using the hazemeter by totaHight-transmittance Suga Test Instruments. Sheet sample thickness: 0.5 mm 
[0031](3) Between the clear glass board and PET film which are the top transparent protective layers for the 
adhesive evaluation (A) opposite glass solar cells, On both sides of the press sheet of the 0.5-mm thickness 
created by the method of carrying out a postscript, it taught in the vacuum laminating machine, and it carried 
on the hot plate which, carried out temperature control to 160 **, and heated for 15 minutes, and the layered 
product of- the glass plate / press sheet / PET film was created. Between glass and a sheet was removed-by 
* hand, that^peeling condition was observed, and this layered product was evaluated in the twofollowing~steps. 
O : an adhesive property is good, x: Adhesive defect [0032](B) On both sides of the press sheet of the 0.5-mm 

thickness created by the method of carrying out a postscript between the aluminum board for an aluminum - 

board, and a PET film, it teaches in a vacuum laminating machine, It carried on the hot plate which carried out 
temperature control to 160 **, and heated for 15 minutes, and the layered product of the aluminum board / 
press sheet / PET film was created. Between the aluminum board and the press sheet was removed by hand,.;; 
that peeling condition was observed, and this layered product was evaluated in the two following steps. 
O : an adhesive property is good, x: Adhesive defect[0033][Example 1] 0.3 mm in thickness and a 1-mm 
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ethylene methacrylic acid copolymer (EMAA) sheet were created by press forming (molding temperature of 160 
**). Subsequently, it piled up with the composition of the press sheet / surfacing mat / press sheet, and 0.5 
mm in thickness and a 2-mm press sheet were again created by press forming (molding temperature of 1 60 **), 
respectively. The method of above-mentioned (1) - (3) estimated a storage modulus, total light transmittance, 

and an adhesive property using these sheets. A result is shown in Table 1. 

[0034][Comparative example 1] Using EMAA used in Example 1, 0.5 mm in thickness and a 2-mm press sheet 
were created, and press forming (molding temperature of 1 60 **) estimated similarly. A result is written 
together to Table 1. 



0035] 
[Table-1] 
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[0036]As shown in Table 1, as compared with the ethylene methacrylic acid copolymer simple substance, heat 
resistance and transparency are equivalent and the elastic modulus in the pyrosphere is [ sealing material 
concerning this invention ] excellent. 
[0037] 

[Effect of the Invention]The elastic modulus in the pyrosphere is improved without the sealing material of this 
invention spoiling substantially the outstanding transparency and heat resistance which ethylene, an 
unsaturated carboxylic acid copolymer, and its.ionomer have. For example, the storage modulus at 150 **^of _ 

more than 1.0x10 3 Pa is more than 5.0x10 3 Pa preferably, and light transmission can obtain easily not less than 
91% of sealing material preferably not less than 90%. Therefore, according to this invention, even if it carries out 
a rise in heat at the time of use of a solar cell module, it is possible to avoid the trouble where a sealing _ 
material flows or which changes, and appearance of a solar cell is not spoiled. Since it has the adhesive 
property which was excellent even if it used neither a peroxide nor a silane coupling agent, addition of such an 
additive agentjs omjssjbIe,^and. It is possible to improve remarkably .the productivity in a solar cell module -~ : .' r 
manufacturing prpjc^ss^ncljt is possible to reduce the manufacturing cost of a solar cell module substantially. \. 



[Translation done.] 
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*>n/!P>»#yi^*x« j e-©T -f t/v-B, ^Fisia* 

-MO^SrtUMsfcLk. »*0<«5-20Sa 
%-C. DSCKJ:S»j^8 5'CfeLh. $?*0<IJ9 0 
~1 0 5'C©fc©-C*-5o **>4*l^{tXB*07-f 
t^-B, x*U>-»BteiiUft*^flE©l»^©J: 
3*y-7-^fi©igox^U>^S-&#iSr€M90 
ft < r h ffitlfcS^tt* W 0 r I > -5 <!: C » 5 M * 5 . 
[ 0 0 1 2 ] C CtC^figflJ*;l/?K>Kt 0TB. 7* 



3 

(y £) 7 i> 'J JUx^ f ;^,c i'Ai*i^?nfc 

[0013] ^H^K*jw-j>x?i.> • ^mm*}^> 

A, vy^.ix'^A. SPJS. T-O-SX^Afti"©^!!^ 

#6 0 %jwt. £ < tc 3 o %UTm&oi><Dzmm-? s 

[ooi4] ^ma*>>m>m^m&4mm%j:'0'j>rj: 
t- » J: 5 &±i s*s^{*x«^© r -r * y -7 - *i&m L- tc 

?$m&~CX < *^H^{c*J^-C«S!*^ 8 5 -CULL© 

*>©<fc«SL/ru-5fc«?>. •e©^aKwi-r*>e»RBS*5 

[0015] *^BJ«c*5^T«. ±IB*a^{*-^T-f^ 

*W2«J&LbCCillEftfcH 'J ^D-2.Sti*5*^©r 

[0016] ±§B*K^#X«*©-f-f *^-7-<i L/t 
ligfc, 190-C. 2 1 6 0 g#»ciJW^y;P Y?u 
-U-l- (MFR) #0. l-500g/10». i< 

i ~2 o o g/i o#©&©£Gys-rs©3W*L 

l>. MFRjWgt>k©*&Jfl/fc*§-£lt«: % ^FiSJ*© 
a*©fe©*«fflL--C 4>_hf2© J: 5 &£t±*m©«Efttc 
J:-2> Y7 7>\>W£.KM^t\.>'>m&\tibZ>ifi. $>£DM 
FR©i£l>fc©£tef8t-££^Xtt#M<&*. 
£>$ DMF R©ig-f ir£&©£&JB-rS£. *i>*-->h 

%smi)m<rj:Z. ... 

[0017] *l6BJ-C^Sn^^7Xiffi«-7 y R*. 



o) nm 2 0 0 1 - 1 1 9 0 5 7 

4 

05 — 1. 0mm, JfJKBO. 1~0. 6mm©fe 

©*<£ffl-r-2>©#ii$u\ -r#:b^©j?#a*&$ o 
«c* < & *> t . mm is - b <Di&&m-e<D%? mwnm&jt 
am < t z> c £ *sr-# r> 2 tctom^m 
i> t mmm^m l < i&r-r s J: 5 ec«c * 

[ 0 0 1 8 ] x?- U> • ^ttHW^^KftM^ttt u 
Jfffl L =3 - 7- > $ C £ ft J: o Tff "5 C £ # 

(DmffiitM'Xft 5 c £ «c«t o > t*tc*7Xii75 i- 

^«^€>L/<«-e©T^*^-7-©^@i/- h€:C 
«Kft©Wit*ff 5C£j&s-C#5. S6(ctt_hfB©J:^(c 

30 c£^c<. ±ia^a^t>K«-e©r.^^-y7--©2 

[0019] C©t§£\ xfl/> • ^fi^l*;l/jff>St* 
«, 0. 05~0. 5 mm. £<&C0. 1~0. 4mm 

©ffiH£-r?.©w*t< . sfcfSMft©^ii^£br 

«eS-C*^>35i, 0!l^.(JO. l-lmmOllitSC 
£*5-Ct^ 0 

40 [0020] ^Bj^ijjh^a, -ttiKwrwawtr 

©fl?18¥tt*#&ft-Cl>£# < 3 6CCiga^t?©?*ttS 
T4*y?-t <DM9rm<Dmm& 0 . 15 WT©ffiffl &C 

3bZ>ffl&? ■( ^-^ffi^urfcii,^ c©«^. MS? ' 

^ 5 -©IB^fi«r^fe < t h £5*ttm©ft±8£iaiit>& 
<> ^TIf*£SBJtt^b<(gT^-5,©-C > x^u> 

• ^isw*^>Kftm^<*x(*r^^^ v- 1 oofi 
aspa/co. mi* i~3 osasp. ^Ftci*3~i5s 
so fisg^-r-sowsou. 
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20 



#^2 0 0 1-1 19 057 
6 

£tt<fc9. 0iW£fCty a --MMt5 c i*s-c 
fci, > ©r . tlitttW© h j&jfc * WS-c^Stt <fc < if 

5 C i*5-C t -5 i i fcfC. -)\s<Dmm<tt$^'C h 

2 &|i§©Jg#i!l£ m Z»&miti < . iaSSr-S^ra «c 

[0 0 26 ] ±.%Z#&W(DM±tfn<Dis- h Sr^iW*. 

ft £©*§£•«, iSfSigSTWftfjlSftt 

*CciJ#*^iL!tct»J:-5{c. 5-100Mmf*ffl© 
^JI£JiT©t>-rft#>-:£&S t>«j0WK:t8Wrii# 

^fcKL<%S„ $/cg=«JlJ?.fc£l 0 0 i/m48i5 
U^Jl<^-St. flFM^©5£tt*©ffiT£f§<E:ft# 
tar<€.. c©<fc5&gwtc&fflT?#.2>g#5'j£Lr 
«. »*^tc^nfcfc©*s*?^L<. wu*. 

[0027] 

[oo2 8 3 i. mm 

( 1 • M £ ? <) JVM&m&fr (EMA A) 

SZt'DimSmi 511%, MFR25g/10» 
(2) tf^Xi&lfliv;, h 

/f^ 0 . 2 1mm 
[0 029] 2 . ^itt^ffl^S 
( 1 ) ffim&m (E' ) 

ffi«SW±¥£T8E©3!Sg£ ffl C > . TIB^-CS'JS U fc Q 
FT- b^X-^ 

• " - #J;©&Sl 2 O'C. T4 O'C. 15 O'C 
7'l/^->- htf>y;U^2mm 
[0 030] ( 2 ) ^^SiS^ [ 0 0 3 1 ] ( 3 ) S«ttWffi 

^a^mmm^-x^-^-^m^x. j i s K7i (a) 

0 5OSffiTSilfc. Hf>^m* : 0. 5 *Jimffl©±SPSH^«Stf-e*^W^7XgiP E 

mm 50 TV -OU A £©««:. mttttfcVftf&htcQ. 5 m 



(4) 



[002 i ] ^mM<Dm±um<Ds.^i'> ■ ^mati^ 

KWMt t/Ttt. *^®f!j^©S*ffliJ©WihW(i:iE 

-e©j§Bjt£*»& 5 $ u < 

**. *l^m7fe#R^©S«©5Mffl©#±#Kie-£t--E> 
ig^-K{J:^©c(; 5 &3HJ*sj£5W&t>o c ©<£ 5 &$Ujn??J 

[0022] *.¥m<om±\m*mi<K ±mnmm*z 
±r©^sw-cH«-rsc itcct <o±mmm*i>*->i> 

Jl/iU-Cti, ffi*©£^7"©&©£W^r£t£#-C£ 

s -s «fc 5 &$)&© & ©. ±S5i§gg«gtt©rtJiffi±K 

<* -5 J: 5 &#»&© & ©«: t'^lf & C «t # £ , 

[0023] ^mtfe^t L--r«. *fe B ^^ 

^SHi' 3 >. t^'J3>«: £©^ =i > 

•i;A-f-;u;u^£©iii-V^-?>ii-vi^{b^5*^ 
^©^•ffi^^mrfe^^fflc » % c t ifrc i* . *lfe!8© 

[0024] *m^m*vZ~ri£Mfci-&±M&mtt 

tltii, #7^, Ti"J«lll, ^ty^-^-h. 

4 ;U A^c £'©##& L < te&m<Dis~- h "C* 0 . 0* 
TJU 3 , X7">UXXf— ^&<k*©^fli, 
v X3*Djte®Wfsk # V x X ^K. jfe«ig5^#!j< <JxX 

r*. ■7~;m$mmn%> ^';*u7^>%£'©i)ifeu 
[0025] KWinm^is^-'wn&tcmtci-ca. 

^S: U^n^-ttSS DVE-V4 
?l3g*-F; ^jg^l 0Hz, 



30 



40 



(5) 



i 6 o*c«:fiPi/te*7 h±«:t2-er l 

5#RM0&U **7^S/7"U^V- h/PET7-f^ 

mz^M&i'rzcom&ftm'&zwimL. Tie 

O : tm\imi x : Jg#13PFJ£ 

[003 2 ] (B) ^tTJl'SS 

-^-fttcftiA.^ 1 6 0 'C(cSteU/c* » h^b- h 

PET? A Jl'A©fftJlft£{'fr?S;L'/c„ C<DfSJH*K:-oi> 

nilllf^t&glU TIB2®|i§-CfPttG/c 0 

O : mm\t&tf x : * 



2001-1 19057 
8 

[ o 0 3 3 ] imMM i ] -7i>xmz i&tmmt i b o 

•C) iC^OmZO. 3mmRyi mm®ifl/> • * 5 
ZVJim&M&t* (EMA A) is-h&ftf&lstc. *l> 

©«J$T-fi*a^fctf TlfD^U*)^ (f&ffJSK 1 6 0 
°C) iC<tO. -eft^ftJl^O. 5mmM2mni©7'U 

( i > ~ ( 3 ) o*a«:«fc o . b? mm tt*. ^s^sii 

CO 0 3 4] [JttSflll ] 30609 lrffl^/cEMAA* 

m^-cyv^f&m (tismu&i 6o-o tcjco. 

0. 5mmSO ! 2iiim€)7W>'- hfcffrSU PJjitC 

[0 0 3 5] 
C*l ] 











EMAA/t-7xV^7^ h 
/ EM A A 


EMA A 






1 2 Ot 


1.9 X 10 s 


9.3 X10 4 






1 4 Ot 


6.9X10* 


6.8 X 10 s 




(Pa) 


1 5 Q*C 


1.3 X10* 






£;fe*fGSi§3& (%) 


9 4. 6 


9 4. 6 








O 


O 








o 


o 



[ 0 0 3 6 ] m 1 Km? «fc 5 (C. ***WK«*»±*m ' 

six ^ u> • y * * ^^m-^^m^tctkKLr^ w 

[003 7] 

©5ltt*#3fcai3*vci,»-5. 09a. tf. i5 0°ctcte^s 

tfffiW&m* s 1 . OXIO'P a «±. *? * L < B5 . 

o x i o • p a Jii±t* . xma**** 9 0 X«±. » * 



